Instrumentation. 1 H NMR (500 MHz) and 13 C NMR (125 MHz), spectra were obtained using a Bruker Ascend TM 500 spectrometer equipped with a Prodigy cryoprobe. Gel permeation chromatography (GPC) was carried out in DMF with 0.01 M LiCl at 50 °C against PEO calibration standards. Samples were run using a flow rate of 1.0 mL/min with a Sonntek K-501 pump, one 50 × 7.5 mm PL gel mixed guard column, one 300 × 7.5 mm PL gel 5 μm mixed C column, one 300 × 7.5 mm PL gel 5 μm mixed D column, and using a Knauer refractive index detector (K-2301) and an Alltech model 3000 solvent recycler. UV-Vis measurements were carried out on a Shimadzu UV-2600 spectrophotometer equipped with a temperature controlled cell. All spectra were recorded using quartz cuvettes with a 1 cm path length. Electrospray ionization (ESI) mass spectrometry data were obtained using a Bruker MicroTOF II mass spectrometer. ESI-MS employed chloroform solutions of 1 mg/mL. Cyclic voltammetry was carried out using an Epsilon Basic electrochemical workstation with C3-cell stand (BASi Instruments). Thermogravimetric analysis (TGA) was performed on a Q500 (TA instruments) thermogravimetric analyzer under nitrogen atmosphere. The temperature was swept from 30 o C to 800 o C at a temperature ramp of 10 o C/min. Fourier-transform infrared spectroscopy (FT-IR) spectra were recorded using a PerkinElmer Spectrum 100 equipped with an attenuated total reflectance (ATR) accessory. Domain spacings of BT polymer films were characterized using small and wide angle X-ray scattering (SAXS/WAXS) using a Ganesha SAXS/WAXS-LAB instrument with Cu Kα 0.154 nm line on SAXS or WAXS mode.
General procedure for the synthesis of ((E)-3,3'-substituted-5,5′-bithiazolidinylidene-4,4′-dione) To a 20mL scintillation vial, chilled to 0 o C in an ice bath, was added amine (2 eq.) in DMF. Carbon disulfide (2 eq.) was added dropwise (very exothermic) and the now yellow/orange solution was stirred for 10 minutes. Dimethylacetylene dicarboxylate (1 eq.) was then added dropwise, the now dark red/black solution was stirred for an additional 10 minutes. The solution was precipitated in an excess of methanol:water (1:1) to yield an orange crystalline precipitate. The orange solid was collected by vacuum filteration and dried under vacuum to give the product. 1a. Yield: 40% 1 H NMR (500 MHz, DMSO) δ: 4.92 (t, J = 6.1 Hz, 1H), 4.12 (s, 2H), 3.66 (q, J = 6.0 Hz, 2H). 13 C NMR (126 MHz, DMSO) δ: 195.57, 166.77, 124.02, 56.66, 46.73 
General procedure for the synthesis of polyurethanes (2a-c)
To a flame-dried 25 mL round-bottomed flask went BT-diol and tetraethyleneglycol in DMSO. DBDTL and HMDI were added quickly and the mixture stirred at 40 o C for 48 hours. The viscous polymer solution was precipitated into methanol and collected by filtration to yield orange fibers. Further purification by dialysis was performed in THF using 3500 Da molecular weight cutoff dialysis membranes. The THF solutions were again precipitated in methanol, collected by vacuum filtration and dried overnight under vacuum. 195.20, 166.59, 156.15, 156.09, 123.88, 69.79, 69.72, 68.92, 63.18, 60.23, 44.22, 40.74, 29.38, 25.97 . FT-IR  (cm -1 ) 3321 (s, urethane N-H), 2988-2788 (s, alkyl C-H), 1682 (s, urethane C=O), 1250 (m, C=S), 1053 (m, N-C=S).
2b. Yield: 86%, 1 H NMR (500 MHz, DMSO) δ (ppm) 7.15-7.17 (m), 7.08 (t), 4.20-4.30 (s), 4.02-4.05 (t), 3.53-3.57 (t), 3.51 (s), 2.94 (q), 2.88 (q), 1.3-1.4 (m), 1.16-1.25 (m). 13 C NMR (126 MHz, DMSO) δ (ppm) 195.59, 167.03, 156.59, 156.23, 124.33, 70.25, 70.18, 69.38, 63.44, 59.93, 44.66, 40.62, 29.83, 26.42 195.59, 173.80, 167.03, 156.59, 156.22, 124.34, 70.25, 70.18, 69.38, 63.44, 59.93, 44.58, 40.64, 29.83, 26.43 Figure S20 ). Electrochemical studies were performed using a singlecompartment three-electrode cell with a platinum flag as the counter electrode, a non-aqueous Ag/Ag+ reference electrode (calibrated versus ferrocene/ferrocenium (Fc/Fc + ) standard redox couple as an external standard), and a platinum button (0.02 cm 2 ) as the working electrode. Cyclic voltammetry measurements were carried out in 0.1 M TBAPF 6 DMF electrolyte solution with the analyte concentration of ca. 1-3 mg/mL. All potentials are reported vs. standard calomel electrode (SCE), using a 0.31 V correction factor for Fc/Fc + against SCE. X-ray scattering was performed on film of polymer 2b casted from a 50 mg/mL solution onto a glass cover slip. The film was allowed to dry before being mounted onto a scattering stage for analysis. The same film was annealed on a hotplate at 100 o C for 24 hours and subsequently analyzed again for domain size changes. 
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Kelvin Probe Force Microscopy
Kelvin probe force microscopy (KPFM) is a technique that measures the local surface potential by the contact potential difference between a metal-coated tip and the surface. KPFM experiments were conducted on a Digital Instruments AFM/KPFM in non-contact tapping mode, under ambient atmospheric conditions. The AFM probes were platinum-coated silicon (ANSCM-PT) used as supplied by App Nano. KPFM was performed on MoS 2 that was CVD grown on Si/SiO 2 or sapphire substrates. The substrate was scanned initially to obtain the work function of the as-grown MoS 2 and then coated with a polymer (casted from a 0.001 mg/mL solution in CHCl 3 ) and the same area was scanned again to monitor changes in the height and surface potential of the polymercoated MoS 2 . A control was carried out by scanning MoS 2 before and after drop-casting chloroform on an area of interest. The figure above shows the height and SPC before and after coating along with height and SPC histograms showing almost no change in height and SPC after addition of chloroform. 
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